Effects of aripiprazole and haloperidol on progression to schizophrenia-like behavioural abnormalities and apoptosis in rodents.
Aripiprazole (APZ) is considered a first-line medication for treating first and multiple episodes of schizophrenia, but its effect on preventing the progressive pathophysiology of schizophrenia remains unclear. This study examined the hypothesis that APZ blocks enhanced glutamate release in the medial prefrontal cortex (mPFC) during psychotic episodes of schizophrenia, thereby preventing progression of the pathophysiology. We examined effects of APZ on methamphetamine (METH)-induced increases in glutamate levels in the mPFC, and on repeatedly administered METH-induced progression to schizophrenia-like behavioural abnormalities involving cross-sensitization to the N-methyl-d-aspartate (NMDA) receptor antagonist, MK-801, deficit of prepulse inhibition (PPI), and expression of TUNEL-positive cells. Additionally, we compared the preventive effects of APZ to those of a conventional antipsychotic: haloperidol (HPD). Results show that APZ (1.0 and 3.0 mg/kg) and HPD (0.1 mg/kg) each blocked METH (2.5 mg/kg)-induced increases in glutamate levels in the mPFC. Furthermore, APZ (3.0 mg/kg) and HPD (0.1 mg/kg), when co-administered repeatedly with METH, each prevented progression to schizophrenia-like behavioural and neuropathological abnormalities. Repeated co-administration of APZ (3.0 mg/kg) with saline did not induce apoptosis, although HPD (0.1 mg/kg) with saline did induce apoptosis. These results indicate that APZ and HPD prevented progressive pathophysiology, which is related to increased glutamate levels, and indicate that repeated administration of HPD, but not APZ, induced apoptosis under conditions without increased glutamate levels. These findings suggest the importance of using APZ and HPD in the appropriate stages of the glutamate-related pathophysiology of schizophrenia.